SUMMARY Appendicular bone mass was measured in a series of 50 patients with non-steroid treated rheumatoid arthritis, 20 with polyarticular seronegative psoriatic arthritis, and 30 with osteoarthrosis, and compared with that of 40 controls of similar age and sex. Distal forearm bone mineral content was reduced in patients with rheumatoid and psoriatic arthritis and increased in those with osteoarthrosis. The increase in bone mass in patients with osteoarthrosis was confined to those with isolated large joint disease and was not found in those with primary generalised osteoarthrosis.
clinical importance, and cause of this generalised bone loss, however, remain controversial.7 Many techniques are now available for the non-invasive measurement of bone mass. As changes in bone mass differ at various skeletal sites`it is important that information is obtained about alterations in both the axial and appendicular skeleton in rheumatoid arthritis. The assessment of skeletal status in other polyarthropathies is also relevant to our understanding of the osteoporosis which accompanies rheumatoid arthritis. We have therefore measured appendicular skeletal mass in a series of patients with rheumatoid arthritis. polyarticular seronegative psoriatic arthritis, and osteoarthrosis and compared them with controls selected from the sarme district population.
Patients and methods
Bone mass was measured in 50 outpatients ( Distal forearm BMC corrected for age and sex was significantly reduced (p<005) in patients with rheumatoid arthritis and psoriatic arthritis (Fig. 1) .
Group mean values were reduced similarly in both men and women. BMC was raised (p<005) in the patients with osteoarthrosis. When the disease was categorised as primary generalised osteoarthrosis or isolated large joint osteoarthrosis the increase in bone mass was only found in the few patients with large joint disease (mean BMC % 122, SD 24), whereas those with primary generalised disease (mean BMC % 104, SD 16) did not differ significantly from the control group.
Discussion
The results of this study suggest that distal forearm BMC is reduced in patients with rheumatoid and psoriatic arthritis and increased in some patients with osteoarthrosis when compared with healthy controls chosen from the same population. Studies of overall skeletal status in rheumatoid arthritis, using neutron activation analysis to assess total body calcium, have confirmed that osteoporosis is a complication of the disease, even in patients who have not received corticosteroids.' 2 The relative contribution of the axial and appendicular skeleton and of cortical and trabecular bone to this osteoporosis remains unclear, however. Early investigations of the axial skeleton in rheumatoid arthritis using radiographic methods suggested an association with vertebral osteoporosis, and dual photon absorptiometric measurements of lumbar spine BMC show this to be substantially reduced, irrespective of corticosteroid treatment.'2 A more recent study, however, using quantitative computer tomography to assess vertebral bone density reported only a small reduction in the bone mass of non-steroid treated patients.' 3 The results of appendicular bone measurements in the disease are also discrepant. Studies using metacarpal morphometry and radiographic densitometry in the distal radius have shown no, or small, reductions in the bone mass of non-steroid treated patients when compared with controls of similar age and sex.4 In contrast, a single study using single photon absorptiometry to measure forearm BMC showed a significant reduction in bone mass associated with the disease.6 Our results support this finding with a mean reduction in appendicular BMC from normal levels of 10 to 15%. Appendicular measurements, particularly those made in the hands of patients with rheumatoid arthritis, are likely to be influenced by the juxtaarticular osteoporosis which is an early feature of the disease, and is mediated by local mechanisms. The distal forearm site adopted for this study, however, is less likely to be so affected and has been shown to correlate well with total body bone mineral in both healthy subjects and patients with rheumatoid arthritis. '14 ' The aetiology of the generalised osteoporosis which accompanies rheumatoid arthritis remains unknown but may be related to several factors, including the disease process, chronic treatment with drugs that affect bone metabolism, progressive immobility, poor nutrition, and altered vitamin D metabolism.7 Data on skeletal metabolism in rheumatoid arthritis are conflicting,'6'5 with some studies suggesting an alteration in bone turnover as a specific manifestation of the rheumatoid disease process. Our observation of a reduction in appendicular bone mass in a group of patients with polyarticular psoriatic arthritis of similar disease duration and activity to those of the rheumatoid group indicates that osteoporosis may be a feature of inflammatory joint disorders other than rheumatoid arthritis. Possible causes include immobility and the metabolic consequences of widespread inflammation.
Little information is available on the bone mass of patients with psoriatic arthritis. Juxta-articular osteoporosis is a well recognised radiological feature of the disease,'9 but in the only published crosssectional study total and appendicular bone mass (assessed by neutron activation analysis and metacarpal morphometry respectively) in 12 patients with psoriatic arthritis did not differ significantly from those of controls.-" The patients studied suffered from less active disease than those in our series, however, and included some individuals with oligoarticular disease. Furthermore, the numbers investigated were small and different methods of assessing appendicular bone mass were used in the two studies.
The relation between osteoporosis and osteoarthrosis remains to be clarified. Cases with vertebral crush or proximal femoral fractures have a significantly lower prevalence of osteoarthrosis than expected.2' The results of studies of bone mass in patients with osteoarthrosis have been conflicting.
however. Two studies of the appendicular skeleton in primary osteoarthrosis using metacarpal morphometry, single photon absorptiometry, and computed tomography have suggested greater bone mass in patients than in healthy controls of similar age.22 23 Similar studies of forearm BMC in osteoarthrosis have failed to confirm this observation.24>2
They are supported by measurements of total body calcium and histomorphometric studies in patients with primary generalised osteoarthrosis.2'' Some of these discrepancies may relate to the use of varying diagnostic criteria for osteoarthrosis. In our study no significant increase in bone mass was detectable in the patients with primary generalised osteoarthrosis, the overall increase in the group with osteoarthrosis arising almost entirely from the subgroup of patients with isolated large joint disease. These findings must be interpreted with caution for two reasons. Firstly, separation into two categories of osteoarthrosis results in smaller numbers for comparison in each group. Secondly. the bone mass values in our study were not corrected for skeletal size. In a recent study an apparent increase in bone mass in a group of patients with osteoarthrosis disappeared after allowance for weight and height.8
In conclusion, our results suggest that appendicular bone mass measured by single photon absorptiometry in the distal forearm is reduced in nonsteroid treated patients with rheumatoid arthritis. The finding that such bone loss is also a feature of polyarticular psoriatic arthritis lends support to the view that a substantial contribution to the generalised osteoporosis which accompanies rheumatoid arthritis is made by lifestyle factors, such as immobility, although a humoral factor which alters skeletal metabolism in inflammatory joint diseases remains a possibility. Appendicular bone mass in patients with osteoarthrosis requires further study; our results suggest that patients with isolated large joint disease have a higher bone mass than expected for their age and sex while those with primary generalised osteoarthrosis do not. 
